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as in Man, but not so lasting a union between the anterioi* 
cerebrals as in the Potto. Finally it may be noted that while in 
the two species of Lemur the union of the two anterior cerebellar 
ai‘tei‘ies takes place just in front of the optic chiasma and also at 
right angles to the subsequent course, thus resembling the anteiior 
communicating aiteiy of Man, the junction of the same two 
arteries in the Potto is invisible until the hemispheres are 
separated, and is thus oblique, as it is in such Monkeys, K-odents, 
and Carnivora that I have been able to examine. 


5. On the Pelvis and Plind-liinb of Miillerorms hetsilei 
M.“Edw. & Grand. ; with a Note on the OccniTence 
of a Patite Bird in the Up])er Eocene Beds of the 
Fayum, Egypt. By C. W. Andrews, D.Sc.; F.Z.S. 
(British Museum, Natural History). 

[Received January 11, 1901.] 

(Plate V.^ and Text-figure 15.) 

Among the numerous bird-remains brought back from Central 
Madagascai' by Dr. Foi'syth Majoi- ai-e some beautifully presei'ved 
V)ones of the pelvis and left hind-limb of a small ratite biixl refer- 
able to the genus Muller ornis of Milne-Ed wards and firandidier T. 
The femur, tibio-tarsus, fibula, and tarso-metatarsus, as well as 
a consideiuble portion of the pelvis, were found in natural 
association, but none of the phalanges were preserved. No 
detailed description of any member of the genus having ever been 
published, a brief account of these specimens may be welcome. 
It may be said at once that these bones difter in no veiy sticking 
manner from those of uEpyornis^ and that they do not appear to 
throw any further light on the afiinities of the HCpyornithidcC as 
a whole. 

Of the tlmee species of Mullerornis distinguished by Milne- 
Edwards and Grandidier, the bird in question agi'ees vei’y neaily 
(in its dimensions) with M. hetsilei^ and since, moreover, it is 
fi-om the same locality, it may be regarded as belonging to that 
species. 

The Pelvis (Plate Y. fig. 1). — The pelvis, which seems to have 
been veiy long and narrow, is very badly preseived ; of the ilia the 
only portion in a tolerably perfect condition includes the acetabulai* 
region and a shoi't distance liehind it, while the pubes and ischia 
are i-epresented by mere stumps only. In the pi'eacetabulai- 
region of the pelvis the upper edges of the ilia must have unite<l 
to form a stmng iliac crest ; just over the antitrochanter they 
divei-ge, forming the supi'a-trochanteric crests which constitute 
the anterior boundaries of the pelvic escutcheon, of which in the 

* For explanation of the Plate, see p. 171. 
t Comptes ReiidiiSj t. cxviii. 1894, p. 125. 
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present specimen only the antei'ior end is preserved. The syn- 
sacrnm is i‘epresented by about fourteen vei‘tebra3. The acetabulum 
is large and nearly cii‘cula.r in outline ; its ventral bordei* lies 
above the ventinl surface of the syii sacrum. Tlie acetabular 
foramen is a lai’ge, I’oughly triangular opening thi-ough which the 
arches of the vertebi'ie of that i-egion can l^e seen : the anti- 
trochanter is veiy large. The region of the pectineal process is 
much aliraxled. Only tlie proximal poi'tions of the ischia and 
pubes are preseiwed ; they ai*e intimately fused with the centra of 
the synsaci‘al vei'tebne, wliich, as desciibed below, thei*e form a 
ventral pi'ominence. There is no very definite ridge uniting the 
two ischia across the synsacrum as in some specimens of the pelvis 
of uEjjyornis, and thei-efoi-e the postsacral furrow of Burckhardt 
is scarcely at all developed. 

In the syncracum thei'e are eleven or twelve vei'tebi'ie in front 
of the true sacrals. Of these the seven antei'ior lie in front of 
the acetabulum and the point of origin of the jiubes ; the other 
foul' 01 - five are crowded together between the acetabula, and are 
so closely fused with one another that they can only be distin- 
guished from one another by the foramina peif orating theii* fused 
ai'chcs. 

The first synsacral beai'S a facet for a rib-head, situated on the 
side of the centrum close to the anterior articular surface : the 
transvei'se process has been broken away. The base of the neui'al 
ai'ch is excavated by a deep pocket-like fossa. The neui-al spine 
is broken away to a great extent, but it can be seen that its base 
was sti'engthened by six biitti'ess-like lamellm of bone, of which 
two ai'e placed longitiidinall}^, two othei'S i‘un outwards’ and a 
little foi'wards on to the transverse processes ; the two remaining 
I'idges run midway between the last-mentioned plates and the 
yiostei'o- median one. There is a small hypapoph}^sis situated 
immediately behind the antei'ior siii'face of the centrum. 

The second vei’tebra has a broad transveivse process the base of 
Avhich is excavated by a lai'ge pneumatic fossa divided into two 
chambers by a vertical lamella of bone. There seem to have been 
no ai'ticular surfaces for ribs, but the bone is somewhat incomplete 
where they should occur. There is a very slightly marked hypa- 
]wphysis on the fi'ont of the ventral surface. The next vertebi'a is 
similai* except that there is no trace of a hypapophysis. In the 
next the transverse process is smallei* and moi'e back wardly directed, 
but it is not, as in yEpyorniSj divided into a dorsal and ventral bar. 
This division, however, occurs in the next (5), in which the ventral 
bai‘ is small and forwardly directed. The same is the case in the 
following two (6 and 7). In none of these hinder vertebne (3-7) 
is thei'e any hypapophysis. The outei* ends of the parapophyses, 
which ai'e separated by oval foramina, are intimately united with 
the ilia. 

The centra of the eighth to the eleventh (or twelfth) vertebim 
are fused with one another and with the proximal poi'tions of the 
pubes and ischia. The united centra form a venti‘al prominence 
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convex antero-posteriorly, but this projection is not bounded 
posterioi’ly by a welbinarked gi'oove as in uEpyornis. The centra 
of the succeeding (post-acetabiilai*) vertelu'ie do not run in quite 
the same straight line as those in front, but slope somewhat up- 
wards, so that the pi*eacetabular i-egion of the synsacruin makes a 
slight angle with the post-acetabular, the two being separated by 
the ventral prominence of the inter-acetabular centra. 

In the thii’teenth, fourteenth, and fifteenth vei*tebrje there are 
ventral processes, of which the anteidor two ai-e perhaps to be 
regarded as the true sacral ribs ; the outer ends of these processes 
imite externally into a common mass which abuts on the ilium 
immediately behind the acetabulum, and at the same time forms 
the hinder wall of the cavum acetabulare. Of these processes, 
that of the thii’teenth vertebra is slender and directed backwards, 
that of the foui’teenth stouter and running directly outwards, 
that of the fifteenth much the largest and directed forwards ; the 
centra of these three vertebra) are flat below. 

The sixteenth vertebra bears a long and broad transverse 
process, which runs outwards and backwards, and widens out 
externally, joining the ilium immediately beneath the anti- 
trochanter ; the upper edges of these transverse processes are con- 
tinued upwards into thin cribiforin plates which unite above with 
the neural spine. The next transverse process is more slender 
but bears a similar plate, and, judging from the pelvis of uEj^yornis, 
these plates wei’e present in all the succeeding postsacrals, and are 
so arranged that they divide the posteiior portion of the pelvis 
into a series of narrow chambers. In the present specimen all 


behind the seventeenth vei'tebra are bi’oken away. 

The dimensions of the pelvis are : — cm. 

Length of synsacrum as far as preserved 26 

Approximate width between outer ends of the 

anti trochanters 13 

Width between ventral edges of acetabula 7*5 

Vertical diameter of acetabulum 4 

Width in front of acetabulum 6 


The Femur (Plate V. figs. 2 k 3). — The femur is rather more 
slender in proportion to its length than in uFjyyornis mulleri^ but 
otherwise is not stiikingly difiei’ent. The neck is veiy short and 
the head is shaped somewhat like the f rust rum of a cone, the upper 
end of which is represented by the smooth surface which fits into 
the acetabular foi*amen. The trochanteric surface is continuous 
with that of the head, and the trochantei* itself is less massive and 
projects less foi’wards than is the case in uEiyyornis : its outer 
surface is deeply marked by the attachments of muscles (glutei, 
&c.). On the hinder face of the bone, immediately beneath the 
edge of the trochanteric suilace, there is a large pneumatic foramen 
{pn.f.) partly closed by a cribriform plate of bone. 

Tlie shaft is slightly compressed owing to the flattening of the 
anterior and posteiioi* surfaces, and this flattening is especially 
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marked towai’ds the lowei* end, where the bone widens ont towards 
the distal articulation. The pojiliteal fossa is deep, and thei*e are 
several pneumatic foramina { 2 ^n,f.) opening into it ; it is more 
sti’ongly defined and extends further up the bone than in jEpyornis. 
The trochlear surface is rather flattened, and is separated from the 
intercondylar groove by a well-defined angle. The broad inter- 
condylar groove is marked with two or three deep pits for the 
attachment of ligaments. The innei- condyle is much as in 
jEj)yornis^ but in the outer the fibular surface is liroader and 
the short ridge fonning its su23ero-internal border is much more 
prominent. 

^^ear the middle of the shaft and on its postero- external boixler 
there is a small nutritive foramen. 

The Tibio-tarsus (Plate Y. figs. 4 & 5). — The tibio-tarsus is 
relatively more slender than that of ^Ejyyornis mnlleri^ and the 
antero-posterior compression of the shaft is a little less maiked. 
The cnemial ci*ests are well developed and rise high above the 
ai'ticular surface. Immediately beneath the I'im of the hinder 
edge of the proximal articulation there is a deep concavity into 
which several foramina, probably pneumatic open. 

The distal portion of the shaft is greatly flattened from before 
backwards, and its anteiao]* face is slightly concave fium side to 
side. This concavity is deepest at the groove for the extensor 
tendons, which runs farther up the bone than in jEpyornis and is 
not quite so near the inner mai*gin. The ginove is bordered exter- 
nally by a long and prominent ridge, and on the inner side b}^ a 
short projection (fig. 5, ^), which is evidently the partially ossified 
base of the otherwise tendinous bridge ovei* the extensoi* tendons. 
The distal articulation is almost exactly like that of the tibia of 
uEpiyornis mulleri. The so-called middle trochlea, a slight con- 
vexity between the outer and inner condyles, is very slightly 
developed. The post- condylar processes ai*e sharply marked off 
from the condyles, and the outer at least j^rojects more than in 
jEj^yornis. 

The Fibula (Plate Y. fig. 6). — The fibula as far as preserved is 
160 mm. long. Its upper end is lai*ge, and in correlation with 
the lai'ge size of the fibular surface of the femur it bears a large 
articular suiface which extends a consideiuble distance down the 
outer side of the shaft. The surface for articulation with the 
fibular pi’ominence of the tibia is oval and deeply concave. About 
a third of the length of the bone from its distal end there is a 
prominent tubercle for the insertion of the bicej^s cruris. 

The Tarso-metatarsus (Plate Y. figs. 7 & 8).— The tarso-meta- 
tarsus is a comparatively slender bone, and in genei*al structure 
coi ‘responds entirely with tha,t of one of the smaller species of 
JEpyornis.^ e. g. jE. hildebrandti as desci'ibed by Burckhardt. In 
the proximal ai*ticulation the sui'face for the innei* condyle of the 
tibia is much the larger, and is much wider antero-posteilorly than 
that for the outer condyle ; there is no intercondylar process, but, 
on the other hand, there is a slight median concavity for the 
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reception of the so-called middle trochlea of the tibia. The upper 
part of the anterior face of the shaft is deeply concave owing to the 
posteiior position of the upper end of the middle metatarsal ; this 
concavity runs about three-quai'ters of the way down the shaft, 
and even below this the anterior face is slightly grooved for the 
adductor tendons. The inter-osseous foramina open at the same 
level anteriorly, and immediately beneath them is the single large 
tuberosity for the insertion of the tendon of tlie tibialis anticus. 
On tlie posterior surface of the bone, the upper end of the third 
metatarsal forms the bulk of the large talon, consisting of a pro- 
minent ridge on the outer side and a small tuberosity on the inner, 
separated by a shallow groove for the tendons. The main ridge 
of the talon is continued down the upper three-fourths of the 
trihedral sliaft, of which it forms the posterior angle. In section, 
the middle portion of the shaft is triangular, the sides of the 
triangle being concave and the concavity of the anterioi* face l^eing 
the deepest. A little above the distal articulation the shaft is 
convex in front and slightly concave behind. The middle trochlea 
is much the largest of the three and extends considerably beyond 
the inner one, which in size and form closely resembles the outer, 
much more nearl}^, indeed, than is the case in ^Ejyyornis, Just 
above the notch between tlie outer and middle trochleoe, the 
bone is perforated by two foramina, one above the other b\it close 
together : of these the upper one {add.) pierces the bone and opens 
on the palmar aspect at the posterior end of the channel between 
the two trochlea^, the othei- opens in the middle of the same 
channel ; the upper or posterior of these peilorations probably 
transmitted the tendon of the adductor digiti externi^ but the 
function of the other is unknown to me. 

In a note on some remains of JEpyornis in the Tring Museum 
published some years ago'^', I ventured to suggest that Midlerornis 
Tudis, the metatarsal of which is said to be perforated l)y the 
tendon of the adductor digiti externi^ should on that account be 
referred to a new genus, Flacourtia. If the presence of this 
character were ideally of generic value taken alone, the present 
species should likewise be i*ef erred to Flacourtia ; but since the 
presence or absence of this perforation seems to be of very variable 
occurrence, it will be better to refer all the small, lightly built 
^pyomithidfe at present known to one genus, Mullerornis^ at 
least till some more valid distinctions are found, which may very 
well happen when the skulls and skeletons of the various species 
are known. 

So far as can be seen, the thickening of the bones (pachyostosis), 
though of course much less in degree than in jEjyyornis^ is of 
precisely the same kind as that described by Burckhardt in 
tlie case of uEjyyornis hildebrandti, and differs from the type found 
in the Dinornithidre, in which the bones are much more solid and 
heavier. 

* Noyitates Zoologicoe, vol. ii. p. 25. Tring, 1895, 
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As already mentioned at the beginning of this paper, these 
specimens throw no light on the relationships and origin of the 
^pyornithes, and it seems that in Madagascar we have a group 
of closely interrelated Ratites, varying enormously in size and in 
the degi'ee of pachyostosis attained, but otherwise presenting few 
differences of importance, just as in New Zealand all degrees of 
size and massiveness exist iDetween Dinornis parmts and D. maxi- 
onus or Tachyornis elephantojms. In IMadagascar, so far as known 
at present, the extremes ai^e Mullerornis agilis and jEpyornis 
titan. 

The dimensions of the limb-bones described are given below ; 
those of the pelvis have already been noticed. 


Femur : cm. 

Length 235 

Width of the proximal end 8*4 

Antero-posterior diameter of the shaft 2*9 

Lateral diameter of the shaft 3*5 

Width of the distal end 3*7 

Tibia; 

Length to top of articulation 40 '5 

Length to top of cnemial crest 43*5 

Width of the proximal end 6 '2 

Width of the middle of shaft ' 2*8 

Width of distal end 6‘2 

Antero-posterior diameter of the shaft 2‘0 

Fibula ; 

Length upwards of 16*0 

Antero-posterior width of proximal end 3*4 

Lateral width of proximal end 1*6 

Metatarsus : 

Length 27*3 

Width of the proximal end 6*6 

Width of shaft at narrowest 2’ 7 

Width of the distal end G’5 

Width of the middle trochlea 2'5 


Note on a new Ratite Bird {Eremopezus eocamus, gen. et sp. nov.) 
from the Upper Eocene of the Fayum District, Egypt. 

(Text-figure 15.) 

One of the most interesting specimens collected from the Upper 
Eocene beds of the Fayum in 1902 is the distal end of the left 
tibio-tarsus of a large ratite bird. The fragment consists of the 
articulation and four or five centimetres of the shaft, and, except 
for a slight abrasion of the inner condyle, is in a sufficiently good 
state of preservation for it to be possible to observe all the 
important points in the structure of this highly characteristic 
portion of tlie skeleton. In fact, although of course much more 
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material is necessary before the precise affinities of this bird can 
be fully determined, probably from no similar fragment of ^ any 
other hone of the skeleton could so much information be derived. 

The outer condyle, the uppei* angle of which extends some 
distance up the antei^o-exteiiial border of the bone, seems to be 
larger in pi*oportion to the innei* than in the other Hatites 
except possibly Struthio. The cond}des are very distinctly 
separated by a ver}^ well-maiked intercondylar groove, in this 
respect more I'esembling tlie tibia? of Casuarms and Rhectj and 
diffei’ing from those of Jvpyornis and Struthio, in which the 
groove is very shallow. The post-condjdar processes are not 
nearly so prominent as in Struthio, but about as in Dromceus ; 
the outer post-condylar process does not extend neaily so far up- 
wards as the condyle does anteiloily, and is shai*ply separated from 
it almost at a right angle (see text-fig. 15, B, «.) which forms the 
most distal point of the bone. The consequence of this arrange- 
ment is that the condylar articular sui'face looks more forward 
than is usually the case, though some approximation to this con- 
dition is seen in Struthio, and still more in Rhea. The surface 
between the post-condylar processes is slightly concave and passes 
gently into the posteiior surface of the shaft, which, like the whole 
articular end of the bone, is strongly compressed from before 
backwards. The latei’al faces of the condyles bear deep pits for 
the attachment of ligaments (text-fig. 15, B). 


Text- fig. 15. 



Distal end of left tibio-tarsus of Mremopeztis eoccenns. 

A. From front. B. From side. C. From back. 

rt., angle between outer condyle and post-condylar surface ; e.g.^ extensor groove; 
?.c., inner condyle ; o.c., outer conclude ; f., tubercle marking position of 
extensor bridge. 

Tlie figures are f natural size. 

The posterior face of the shaft passes by a gentle slope into the 
sharp a ntero- internal boi'der of the bone, which is continuous witli 
the upper angle of the inner condyle, as in CasuaiR(,s txyiA Dromceus. 
The antei’ioi* face of tlie sliaft near its inner bolder is deeply 
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channelled by the groove for the extensor tendons (text-fig. 15, A, 
e.g.) ; this groove is closed at its lower end by a strong ridge 
running upwards and outwards towards the outer border, and 
forming a pi'ominent rugose surface above tlie outer condyle. 
There was no bony bridge ovei* the tendons, but a slight ridge 
along the inner side of the groove marks the insertion of a strong 
tendinous sling (see text-fig. 15, A, t,). 

Comparing this specimen with the tibio-tarsi of tlie other 
liatites, it may be said that to some extent it combines tlie 
cliaracters of several of them. In the depth of the extensor 
groove it approximates to Rhea and ^E])yovnis, The oblicpie ridge 
which blocks the lower end of the groove occurs also in Struthio^ 
though in this case the groove itself is much shallower. In 
jE-pyornis^ on the other hand, the ridge is entirely absent and the 
groove runs nearly down to the condyles. The form of the outer 
condyle and its relations to the post-condylar process are simila r to 
what is seen in Rhea and to some extent in Siruthio also. 

It seems clear that this bii-d differs widely from the other 
Ratites, and certainly from any of the Carinata3, and I propose to 
name it Eremopezus eoccenus. 

The dimensions of the type specimen are : — 

cm. 


Width of distal articular end 4'8 

Width of lower end of shaft (at highest 

point preserved) 3*5 

Width from front to back of the outer 
condyle 3*5 


The occurrence in this region and in beds of Eocene age of 
a Ratite bird is a matter of considerable interest ; but until 
sufficient lemains are found to give a more definite idea of 
the relationships of this form, it will be unwise to di’aw any 
very wide conclusions. At the same time, it may be remarked 
that the existence of a true Ratite so long ago as the Eocene 
makes it at least possible that some of the main groups of 
the Ratit ?0 may have had a common ancestry, and are not the 
results of separate reti*ogressive modifications leading to the loss 
of flight, with the various correlated changes. In the present 
case the relationship between the Struthiones and the^pyornithes, 
referred to by Burckhardt is natimally suggested ; and the 
occurrence of Sti-uthious birds {Struthio and Hyp)selornis) in the 
Pliocene of the Siwalik Hills may possibly indicate some remote 
connection between the present form and the Dromceus-Casuarius 
group. There is, however, another possibility that must not lie 
lost sight of, and that is, that after all Eremopezns may be merel}" 
another instance of retrogressive modification leading to loss of 
flight and increase of bulk in a group of Carinate birds, such as 
lias occurred in the case of the Stereornithes, the Gastornithes, and 

^ “ Uebev -^pyornis,” Pala3ont. Abhancllungen, N. F., vol. ii. p, 145 (Jena, 1893). 
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